EUROPEAN PATENT OFFICE 



Patent Abstracts of Japan 



10/804,228 



PUBLICATION NUMBER 
PUBLICATION DATE 



2002358978 
13-12-02 



APPLICATION DATE 
APPLICATION NUMBER 



01-06-01 
2001166353 



r 



APPLICANT : SUMITOMO ELECTRIC IND LTD; 

INVENTOR : MIZOGUCHI AKIRA; 

INT.CL. : H01M 8/02 C08G 73/10 C08J 5/22 
H01M 8/10 //C08L 79:08 

TITLE : POLYMER ELECTROLYTE 

MEMBRANE AND ITS 
MANUFACTURING METHOD 



O 

I 



o 

1 



x c-Co)-c i 1 
6 



6 



U 




ABSTRACT : PROBLEM TO BE SOLVED: To provide a polymer electrolyte membrane which is made 
of sulfonized polyimide that is superior in membrane forming and has a large capacity of 
ion exchange group and excellent mechanical strength and water holding capacity, and 
which is suitable for the ion exchange membrane of a solid polymer fuel cell, and its 
manufacturing method. 

SOLUTION: This is a polymer electrolyte membrane that is formed of block- copolymer 
sulfonized polyimide that contains a polymer block (A) having a structural unit as 
expressed by the formula (I) and a polymer block (B) having a structural unit as expressed 
by the formula (II) in a molar rate (A:B) of 5:95-95:5. In the formula (I), A^ shows a 
bivalent organic group which is substituted by at least one sulfonic acid group. In the 
formula (II), Ar 2 shows a bivalent organic group which does not have a sulfonic acid 
group. 
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[0 0 5 7] 3S*. AriMArz^ S^IcIrH Sfc 

l^Sc mli, 4tt±OSE&T<fc!K #$L<&4~5, 
0 0 0. <fc*9£?£L< fcfc5~ 3 0 0T'65o nt±, AU 
±©SS-e$!5> £?£L<te4~5, 00 0. 
L<&5~ 3 0 OTSSo X>l/*V{fc#y>f ^ Fti\ 7 
oy^««**-ca54 0 «Jt#ffi(I)^LTt4. TIES 
da) 

[0 0 5 8] 



t LT N t;Wt (A : B) *«*S 0 <l©7n^«i 

[0 0 5 6] 
lit 1 1 ] 



N-Ar 2 (in) 




S0 3 II 



(la) 



[0059] T*mt>znzffim&tiL&fti&i,\,> 

ffi(II)fcLTl±, TfHS(IIa) 
[0 0 6 0] 




C M°>- 0 K2>- 



(Ha) 



[006 1 ] V&t>Zn&ffi&mt!Lifi&&L\<\ Lfctf 

TES(IIIa) 
[0 0 6 2] 
[ft 1 4 ] 



— N 




SO3H ^ 



N 




[0 0 6 3] 7*toStl8ft*«fi*1!rt-*7n y Jr^ 30 
[0 0 6 4] *^|©7a -y ^fi-avOl/^i/fttfy >f 

5 FiC&roPHRi^ -f v3S»iS3ssai3E«ffl« 1 . 3 

Omeq/gH^ 5f$Klil. 50meg/g« 
±s i5»SL<ttl, 8 0meq/gt<±t*fe5. * 

Sfi^2. 0 Ome q/gJ-X±Ki:T-«#3<li:2M^ 
T*3d5 0 -f*V3S«SS«0±ia«x SI*, 3. 3 0m 

[006 5] #$§BJ!<D:/n >y ^^X^^yfWV 

f25MP a«±, !6F$L,<I±2 5~1 5 0MPa, <fc 
t»»Sb<li3 0~l OOMPafSO, ftttftttftlc 

#^«8?ffBI«\ «*«p<05l««W*S*««a«3-~l 0 
OMPa, $f£L<«5~60MPa, <fc t>$?3; L < ti 
6~50MPaT'^D, aiH^?<0»MttS££tf&# 

[0 0 6 6] &mft<D7u y ?X;l/*^{fc#U 5 KiS so 



±, df$L<ai~2 0%, <fct)§f*L< t±2~l 5% 

[0 0 6 7] *^<o^D-v^ft«-&x;i/^v{t:#Vi' 
5 Pffi&TWNHHi, l OmmgseMS, WIS 
ffifg 1 0 mm, £M 1 . 0 V - 1 0 k H z TWl^LTcW 
lgKWISl~3 5Qcm, $f*L<l±2~3 0Q 

am, asscc, mtmm crh> 5o%ogji* 

ttTT- 2 4 NF«)SSC«1t©fta«*l^*% iff * b < tt 2 5 
0 Q c mJiCF. <t'3iifSL<ti200Qc mJWT. W»C 
»$KH1 80Qcm«Ttfe^ LfttfoT, #18 

[0 06 8] %L5£ffl<D7u v ^B-g-X;!/* U -Y 
3 H*$HMB»MW*s *te»LTWM&»>. iSilitt 
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[00 69] &mR<D-7v y ^#fi-gX;b:*V{t:;tf U -Y 



5 F*#?WIH 

2$#fc&S 0 1 
[0 0 7 0] 

[ftl 5] 

O 

— N 



(la) 



SQ 3 H ^ 




[007 1] T»**>«n*«Kfi#ffi C I a} **tf*1 
{*7n-y* (AO TES(Ha) 
[0 0 7 2] 

[ffcl 6] 

O 
11 

, /C- 

N C-(0)-C' 

6 




(Ila) 



SO3H 




[0 0 7 3] T**b*ft*«l3lHM!fc [I I a] *^tf« 
^f*:/p-y* (Bi) fc*A*TU TfBS(IHa) 
[0 0 7 4] 
[ft 1 7 ] 



.^ T -®-°-® (1IIa) 

6 



[0 0 7 5] T'StiStl57n7 ?PkM-£?.>]/&^ittf 

MR Jet 3 Tip JgfcBfKffliG&c^-C fb^>7M 
6 4 p pmMl 4 3 ppmTOTip iSSl^pBBjb^tl 

jpn 2 @f*NMR©aij3e^m±, 

gC=7 5. 4 9 9MH z, /^;l/X|g=4. 5(isec, 
X^ h;l/fi=3 0. 0 3KHzTS5. 
[0 0 7 6] Lfctf-^T, *M®7D7^«l&X;b 

So 

[0 0 7 7] 

[0078] immmu 

1. SJSgg 

§S300ml ©tf^XiST'^Xrifre.&SRjEkggfc:, 

«Ts ^ft^tiEJSSA&ffKJSSB 
[0 0 7 9] 2. KJSggAT-OKlSXS 
SJiSSArtlC. JSjKi:LT7iy-;l/5 2. 5gtp- 
^nn7i/-;l/3 7. 5 g*«AU «#L*#6:j- 

^;wtxteTKJSS*ibn^UT, ?s«ojaft*6 o*Cfc 
JnSLfc. <r<£>RjS§§ Artie. WflWMHfcLThyx* 

^75>2. 226g (0. 022mol) £ s M&M 

mt\,Titmmm\ . 3 4 3 g (0. 0 1 1 mo d t 
£&au 3 oftrnmnLtz* mn, 2, 2' ->>x^ 

sfcVg^V^V 4, 4' ->75y- (1, 



1' -f7i^;W -2, 2' -v'X^Vgfl 3. 7 
88g(0. Ollmol) Sr&AU 3 O^MSIffL 
20 fc. SJSS ArtlC, 1, 4, 5, 8— f7ZU 

iy^h^tDV^m=.M7k^l2. 9 5 0g (0. Oil 
mo 1) *«AU ^Lfctf £HJfc&rt©ig^»& 1 
8 0°CSiT*Jto?&U tbTl 8 0r-e4«FWIJI»*«l«5 

[0 0 8 0] 3. SJtSSBt?OSjSXe 
tMHRlSiS A rt kifeff LT, J£TF©¥l*T*Ete 
SBrtTfOStfPfcfrofc. SJS^Brtfc, i§liLT7 
^y-;!/ 1 0 5 g tp-?aD7x/-;b7 5 g^SA 
U «#L*#S:*^;W^xtcTR^§§£;&n^LT, *S 
30 ««r6 0t:fcinSL^o coEJSSBrtfcx 

LTSJ&W&2. 93 0 g(0. 0 2 4mol)£:JSA 
U 3 0#ra«#L;fco SJ^SBrtfC4, 4' - 

■>"75/i''7i-;H-f;l'4. 80 6 g (0. 02 4 
mo 1) *«AU 1 Ofr^Jt^LfCo tO«. 1 , 
4, 5, 8— f72U>"rb'7it3)l'&lsWLr. ftfc|<$jJ6. 
436g (0. 024mol) fc&AU jfl#Lfctf£> 

Rj^Brtoig-a^S* i 5 o 'cg-e-ital&u lsott- 

[008 1] 4 . 7~uy ^ftfi-a-Xg 
40 SISB A Stf RJ6»B-POilW»T^ #RCvg§rtiS* 
*8 0*C»z:$TrFW;fc. 8 0tfcft^ft^, SJStl 
Brt©»?&4 1 gfcEiSSArtfc&AU ig-tf-g-fcut 
fco toSfctofte, &<£MMkLLX&Bmmo. 6 1 
1 g (0. 0 0 5mol) ^SAtm EfE»A*l 
5 OlCSTidl&U tLTl 5 01CT»1B»IBHW$*IKR 

[0 0 8 2] 5. ^fciSlXS 
so S3 <;>y h;Hf-*-rttc^^/-;l/*«J¥L**^M 
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0 0ml $ri£(^/c3 V y h;Hf— rtic* 
LfctfS&AU 3 0»ffflflBf^ x ttfg 
«H9*?R5 l«5Stc <fc »3 IX »5 ai U^fco COJftfls&t 5— SSI 
•Jjgbfcftx Bl»>fflL;fc«ttK©Bf**l 2 0°CT*6B$ 
KS£$358L;fc<, C©*3tel/r» §SH@#i:LT, # 

[0 0 8 3] 6. SlftCS 

f2t[3I^©SJS§§F , gfem-^l^V'-;l/9 2. 5 gfiA 
U 6 OWcftMU flBfLTt, *©«t»te, «J*T»!> 
«LfcffiSH«:7. 5 g%3|eHcWT3 OSHSlC&A 

«flgfcfifi«»cT#«giIg i o t:/#T* i 2 0tt'iH 

W, 2 0 0tf 10M ?U2 5 0tT'lO»H© 
ilD^ffiEfb^a^LTffcfc, M&BftfcJJSjKy'l'S K 
it (BtWfflM) ©»T«, #^X«±fcMEi3T'2?l§fe© 

[0 0 8 4] WSnfcflg^r. lMiilOOml^ 
i^fcl Uy h;l/V£— fc-rtlcjftAU e-*-tcM«rb 
T, /^XT6 0^C-ei 8^HiUf^L^io 

nit. 

[0 0 8 5] 7. ffijHTOfKIIOtttt 

^mmmmit, -f*yj»«si#2. 4 7m eq / 
g, Karat* (i ommisa^m 

0 mm, SSSKl . 0 V- 1 0 kH z 7»ffl!l3£) #5. 1Q 
cm, §IM#tt ORWfcTJ/WWW'tf) #7 7 MP a/ 
3%, 957kl$<03 135^1$ OKBrfSfc/KBrtttf) #6M 
P a/3%t?£o;fco 

[0 0 8 6] ±IBT#?-n/cya-y ^^g-a-X^Wt 

tf-3fctC5, Tip I9Wl64ppm?4 1. 
8/10. 9msec, 1 4 3ppmt'3 4. 4/1 
3. lmsecO#2«»i:*oft„CJ}M» 

[0087] CKDBf^WKSflg*, SS80t, 

s« <rh) 5 o%t?2 Avmuaak* ttm&ttwtm 

^LfctCS, 1 4 6 Q c mT&ofc 12 lie, 7"u-y 

# ( s o °c, 5 o % r h) TX'<Dmmmm tvm&sm 

[0 0 8 8] B*BW0d2] 
1. £JS&# 
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H86t?jnc:fc^T, R^S*fr«, EJSWATO ri 8 0 
■CTMttMMfliJ * ri 8 0-CT'8B#HJtJ$j £ 
fc, KJS8SBT?© ri 5 OtTMHffflfltSij ri 5 0 

860IJ 1 fcHaWcJWfcLT^n y ^«l^X;l/*Vft#y 

[0 0 8 9] 2. I^flBIlotfi 
±fBT-# 6 ftfc y ? #S-&X;1/* U -f 5 Fig 
SH'Sflf&ti, -YtfVS&SSStf 2. 3 2meq/ 

10 g. ««(sst^ (i ommise^ii, mmflE«i 

Omrru . 0V-10kHzt«) ^2. 3Q 

cm, 3l3B1#tt OfflWSa/BWrfftf) tf46MPa/ 
3%T*, K*B#©§[!Sitttt (WWS#J/«W««tf) #7 
MPa/3%T'feoft. C<D^<D8 0T), 5 0RH%T* 
2 4 B#HaBft©i*ffigia^ti 1 1 30c mT^ofc, 

Tip aa^mto^rtt, ms&mi tm&ommtim 

[0 0 9 0] [3B»ffl|3] 

1 . 

20 *SS0>J 1 tcfe^T, SJS^ff^r, SiSfgAT-tD ri 8 0 
*CT*4I$WJ£#J ri 8 0-CT'l 6B$WJg#J tc, $ 
fc, SJSHBT'CO ri 5 0 *CT* 4 ^fM«B? J * r 1 5 0 

[009 1] 2 . S^WSHB&D^tt 
^fWili, -Y * 2 . 1 6 m e q / 

g , »sssm^ ( i o rami? m&nm. mmmrnm 1 

so Omm, 0 V- 1 0 kHz-eifJ^) ^3. 6Q 

cm, zm'ms. msH&Ji/wsiwm ««7 0MPa/ 

4%T% ®7j<B#©?l?i!|ftt C®WJS^/«»f#t>*) *M 
7MPa/4%t*$-3feo C©K<O8 0°C, 5 0RH% 

t*2 4 nmim&<ovmmimi. 1 6 3 a c m-e* 
fc. Tip imiftfflz-o^Tii, %mmi tm^rn^ 

tfSSnft. ^^^^ 1 &t>*0 1 tc^-r o 
[0 0 9 2] [##Ml] 

1. sjss 

M300ml <9#^Xg:77Xnfre,&3 1 gj£;§3(c > 

'T^W^X^rfflt/^TfT^o fco 
[0 0 9 3] 2. M-g-XS 

SJiSSrtlC ili:LT7iy-;W0gtp-^DD 
7i/-Jl'5 0 g^rJSAU *'f;l/>' 5 ?XlCT6 O^Ctcip 

lf^75>2. 226g (0. 022mol) fi 
-&fi4!Si:LT^llS^0. 6 7 2g (0. 00 5 5mo 
1) i:*SAL, 3 0#H8M$L;fc. ^lc, 2, 2' - 
so i7X/V$y8^y^^y CEn^, 4, 4' —^757- 



(10) 
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(1, T -l£7*—>V) -2, 2' -^w^w 
3. 7 8 8 g (0. Ollmol) ^jSAL, 3 0#H 

[0 0 9 4]f^ KJCSSrtfc, 1, 4, 5, 8-± 
37£ U>"r h-9iJJ\y^lym^M7k^]4 . 2 90 g (0. 
0 1 6 mo 1) £r©AU HkftLlZtfZ 1 8 0°C$T**n 
J»U fLtl 8 0°C^4^H«^^Lrc o 4B$Fffl 
SJSi§F^?aja^:8 0°C^TTtf. 8 0°Cfc:&^ 
ftl^TM, 4' -^T^/v^-^x-t^I/ [IP 

*^>lfX (4, 4' -^v^y7^y) ] 1. 0 10 
0 1 g (0. 005 Omo 1) £rSj£3§U:8;AU 

8 0°CT2. 5B$RSM}$Lfto 2. 5 B$fSjt£tf|L 
SlS#grtajS^r6 0°C^TT^ fU60°Ctl8^ 
f1MH$Lft 0 

[0095] 3. '&%mj:m 

SSg§F^KJS?&£\ ^^y-;l/PJ7h ;l/£r*i^ft 3 

3 0#raMm iKlt«oitlim«eft3ltt]fik:j:0 

-;l/5 0 Om 1 £r&^ft3 U y b^fcT — * — F*gte^ 20 

R3l«&lc<k9fl*DttJLft 0 £©8^*6 5— flBKDifi 
«t>mu^«B«OHf**l 2 0 o C^6B#P^K 

CfiP*, ^U7^Fi) *HM2Lft 0 
[0 0 9 6] 4. SKXS 

fH^lRl«C>JgjSf§P t 3tCm-^UV r --;l/9 2. 5gfiA 
U 6 0°CtC*n!&U Sffbfto ^©*fc:. ?L#T*& 
» Lfc&Mmfc 7 . 5g^3 HI^^ttT 3 O SHSlC&A 30 
U ?§»Lft 0 #6tlfc*W*. 

ttH^eWWcTffiUtfi 1 0 °c/ftv 120W119 

H. 2 0 0 °C 0 m f 1 1 2 5 0 °CT? 1 0 
ft. 

[0 0 9 7]f#P,n«^ lS^SglOOml^S 

^ft 1 y v h^tr-a-rttesxu vt-*-jcm*l 40 
•e*E#»3§*u x;l>* vfk# y ^ FW^WSMBt* 

fffto 

[0 0 9 8] 5. I»?lSPSiO#tt 

±teT»&nftx;i/^vft#y^5 pw^wwmi 

^ -Y*V23*S8«tf2. 89meq/g, fWSJgta 
* (1 Ommg^a^m VSmeKl Omm. £St 

I. 0V-10kHzt«)^6. lQcm, 3IS» 

tt (*KJC*/afflff#tf) #39MPa/896. 5R*B# so 
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T*feoft 0 

[0099] ±iHT*#^nftx;i/^vfk^y-r^ f«# 

?1I#?JtBfi<D@{£ N M R W»#f *It ^ ft t C 5 . 

T lp J^S]B#P^^ 1 6 4 p p mT 19. 9msec, 1 
4 3 p pmTl 4. 3ms e c©§1 /£#£&oft 0 C 

aTf**Cfc#»froft 0 iKOil^tlSIKv 

8 0 °C, 5 0 % R H T* 2 4 BfflUWfk ttflHEffi**ffl 

^l/c^c5, 2 6 5 Qcmf*^c 1 Rtf 

[oioo] [#*«|2] MiHMk B^ttfe fttf* 

ss?aK^f^sbfto 

[oioi] hvxf;i/7^yi. 6i9 g (o. 01 

6 mo 1 ) \ SIfSO. 488g (0. 0040mo 
1) , 2, 2' - ^X^^yS^Vv 7 ^ V 2 . 7 5 5 g 
(0. 00 8mol). 1, 4, 5, 8 — f!7* UV-r 
h^^7;l/^>'^z:^7f<®4. 2 90 g (0. 0 16mo 

l ) . 4, 4' -s/7^;^7i-;Px-f;M. 60 

2g (0. 008mol) o 

[0 10 2] COcfc^tcLTff^tlftX^Vffc^y-Y 
^ KSr^?f »SRi, ^ty$SlS1^2. 4 8m 

eq/g, mmim ci omms^e^m van 

»10mm, £»tl. 0V-10kHzt«) ^1 

1. 00 cm. 3l3I#tt C8Wf**/8Wf#tf) #6 1 
MP a/ 7%. R*l9<D5IW»tt (»RJSrt/ttK# 
tf) tf2 5MPa/8%TM, 

*\ SS8 0°C, 5 0%RHT2 4BJI1M&B&, f«JBg 
K^a'J^bft^ C5> 3 9 5QcmTrfeoft 0 Tip 

fto tt***l 1 IctkTo 

[0 10 3] [it«Ml] 
l . SJSfg 

S«5 0 0ml <D5tf^XS7^X3^6*SSJS«^ 

4 ;wsx *m^m * o ft G 
[0104] 2. 

&JS#§F^c. jgKLT7x/-;l/2io g i:p-^a 
n7xy-;Vl 4 0 g^rSALfto 
[0 10 5] 3. I^Ig 

fiJSffirttc, 2, 2' CfiP 
•6, 4, 4 ' -^T^y- (l, 1' -Vf7^^;l/) - 

2, 2' -^X/l/^yl) 5g (0. 015mol), 
1, 4, 5, 8-t7^UVf h^^;b^V^^7]<%| 
12. 97g (0. 048mol) RZf 4 , A' 
^y^x— t^;!/ CIP^. ^^S/tfX (4, 4' 
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— ^>^fV7^» ] 6. 7 g (0. 034mol) * 

/Co 

[0 10 6] 4. MlXg 

(IP'S. #y^5H*ttW*) ^®itXLfc 0 
[0 10 7] 5. I^SIXS 

5. 5 g, N-^^;l/-2-tfPU KV (NMP) 5 
5. 5 g. $/ >(^-;l/X;l/^^K (DM S 0) 5 5. 5 
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g. RtfN, N-^^l/T-fe K (DMA c ) 5 

5. 5g*8AU 6 o°clcljum^Tco #KJSB«fc, 
# ! ;75F14. 5g*3HJc»»T3 0^HIBTia!A 
U StWLfco CO©pgT\ *V75hm DM SO 
MDMA cte»LT««#*?\ NMPtCte-3$}gfc? 

[0 10 8] ±ET»»LfcNMP»i([ WJ7= Fgg 

5 0 0 \i mmT*rt^xmmz%8&LTco 15"? 

x*±k:»j«snfc«ii*x ewwcTnaatti o°c 

/^T*n^b. f LTl 2 0°CTMm 2 0 0°CT1 
O^M. &t?2 5 0°CT 1 O^HOiPJH^^-eBMfc^'ti: 
T, *U75 F»«>f5 K<tS*fc. LfrU «fk« 

[0 10 9] 













i 


2 


3 


1 


2 


1 


«>3?»*««(Beq/g) 


2. 47 


2. 32 


2. 16 


2. 89 


! 2. 48 




*«ffitt*(Qcm) 

8<TC, 50SRH/24hr 


5. 1 
146 


2. 3 
113 


3. 6 
163 


6. 1 
265 


11.0 

395 




§!3B«»r#tf<X) 


77 - 
3 


46 
3 


70 
4 


39 
8 


61 
7 




3l3SiftrrJ&*J (MPa) 


6 
3 


7 
3 


17 
4 


15 
7 


25 
8 




164ppm 
41. 8msec/10. 9msec 

143ppm 
34. 4msec/13. Imsec 


1 64ppm 
19. 9msec 

143ppm 
14. 3msec 





[0 1 10] [fffOKR] 

[0ffi<Offi»&iKHJi] 40 2 1 

[0 1 ] ^nmmRummm^m^nrcM^nmnm 2 2 

<Dt£*&£# ( 8 0 °Cs 5 0%RH) TT*<Dim®V$ffl£fa 2 3 

[0 2] B^«^S>«8»«ffiiOS*«eft^-rMSH 2 5 



MM 

i (Dm^mmmm 
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— 4F071 AA60 AF15 AF21 AF36 AF39 

AH 12 AH 19 BA02 BB02 BC01 
BC12 BC17 FA05 FB01 FC01 
4J043 PA09 PC 185 PC 186 QB15 

QB26 QB31 RA02 RA04 RA35 
SA06 SA47 SA82 SB03 TA22 
TA71 TB01 UA131 UA262 
UB121 UB401 VA041 ZA41 
ZB14 

5H026 AA06 BB08 BB10 CX05 EE 18 
HHOO HH05 
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